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| Diſt of Penn pan, to wit, 


\ Br it mat. . on . ren end 
= day of June, in the fourteenth year of the 
Independence of the United States of Ame-, 
rica, John Churchman, of the ſaid diſtrict, 

hhath depoſited in this office, the title of a 
bock, and the title or dedication of à chart, the right 


© whereof he claims as Author, the title ves the CO org 


In the words following, fo wit. 


 & An Explanation of the M. qemetic- "a. or Bini 
1 Chart, hereunto annexed ; projected on a plan entirely 


"Im new, by which the Ma cy de Variation on any part of 
en the globe may be preciſ 


determined, for any time, 
44 e e, preſent, or future: = the variation and latitude 

ing accurately known, the longitude is of conſequence 
4 truly determined: By John Churchman, late land- ſur- 
4 veyor for the diſtrict of the counties of Delaware and 
„ Cheſter, and for part of Lancaſter and Berks, Penn- 
40% 2 and the title or dedication of the chart ne: 
sin the words following, 10 wit: 


d To George Waſhington,” Prefident of the ws 


e States of America, this 1 os Atlas, or Variation 


& Chart, is humbly inſcribed by John Churchman: in 


5 conformity to the Act of the Congreſs of the United 


States, estitled, “% An act for the encou agement of 


2 learning, by ſecuring the copies of maps, charts, and 


books, to the authors and proprietors of ** e ** 


eee eee 2 


e SAMUEL. CALDWELL, 
55 5 5 : £2) Clerk of the Diſtri&t of 
„ h Te  PmNNSY LVANLE | * 5 
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Te nurn probabls that one 3 the 8 
cauſes, why more uſeful diſcoveries are not 
. made, is the fear of ridicule, which is ſome - 
y times the fate of projectors who promulgate new: 
f opinions, and attempt.new experiments. A de- 
, ſire of avoiding the ſarcaſms of ignorance and 
© malevolence, may ſuppreſs many uſeful inven- 
. tions; yet we find ſome gradually preſs forward; 
l and although, for want of encouragement, n 
2 hundred e ſchemes may ſink in oblivion, 
8 ere Wi ever be ſome of ſuch magnitude, in 
e eyes of their own inventors, that, regardleſs 
of the ** world's dread laugh,” they will burſt in- 
to day, and either go off in Wan. or remain 
perm⸗ nent lights. 4 g 


In u 


tion of qpeculzrive © enquiry; I confeſs 
I had long continned; and in. the beginning of 
the year 1787, Iriſked a declaration of my opi- 
nions before the public, apprehending I had 
formed a plan of much importance to navigation, 
confiding in their generolity to give it a can- 
did reception, which in a great meaſure I was ſo 
fortunate as 1 obtain: and as the firſt principles 
ſeem at preſent to be univerſally admitted, I 
have the more reaſon to hope for further indul- 
gence. towards t this little tract, which is e 
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to accompany and explain the Menz rie Ar- 
Is, or VARIATION CAA of all the Nor- 
thern Hemiſphere. If any imperfections ſhould 
be found in either of them, the reader is reſpect- 
fully ſolicited to ſupply the defect; and I truſt, 
notwithſtanding, under a conviction that they 
wilt do no ixjury to mankind, they may at leaſt 
= obtain for me their pardon,” ir not their thanks 
1 for my intention of ere e them a ſervices 
=_ u And yet, L muſt acknowledge, that hat, in purſuing 
E this ſubje&, I conſidered it alſo as an object 
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emolument, although in this reſpect I have done retl 

nothing more, than to accept the invitation held Prir 

out. by many Governments,. with promiſes. of a hap 

| 5 ta Engage ape in es GO cep 

| fe fer N. and 

| Having W nie thus ED" 1 fant in i the fol 118 

Iawing treatiſe, proceed to deſcribe, in a more. of 1 
21 ; icular manner, the elements of a ſyſtem,” | 

6 which, L apprehend, attains to the aftual. and, A 

= | complete Diſcoverꝝ of the ENG un E.. 3 77 5 appe 


Fhis indeed is a ſubject Whick, hitherto; has 
23 excited a ſmile, whenever honoree 


| 
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. | «The eue at the Se 5 Us Mekong | 

Eo. tore (imagined) uncertain laws, have long en- 

=: gave the attention of philoſophers. Why — 

4 ſhould change, and become at one time for, at 

=} another time quick, now ffationary, and then re. 

trograde, has puzzled the enquirer. Theſe have 

$4 been fubjects of obſervation; yet I have 
2 5 heard chat any regular ſyſtem has hitherto 

been publiſhed, to account for or foretell, upon 
any rational ys what will be the future move - 


y 0 


e PREFACE. IM 
ments; of; this ee Phenomenon; the n 


| netic influence. "Whether my attempts to recon- 
cile all theſe difficulties, and, of conſequence, 
to build on them a certain fyſtem of longitude, _ 
will prove ſucceſsful, or not, muſt be! to the 

WHEN 5 3 . | wo gs Fi 


W has alone; withour # accurate e 5 

ledge of the magnetic elements; but as the ele- 1 

ments reſult from à multitude of obſervations = 

reflections, and deductions, and hn | 

principles on which the chart is conſtructed, per- 

haps.an explanation of them may not be unac- 

ceptable. They will appear in the firſt chapter, 

and will, no doubt, be found eaſy and intelli- 
but more eſpecially to all thofe who have 

in the leaſt degree applied themſelves to the ſtudy 

of ſpherical geometry, or the uſe of the globes. ; 


As the introduction of a number of new terms — - 5 1 
appeared abfolute ly neceſſary, the liberty e b Ci 
in 5 Tr — be deemed OS. | „ 
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 Subferibers Names come tp Hand. 


ns pt eee ee lite; i, Soc wie mercy | 
epithetical; ad, the uſual names of office; gd, dages, &c. In a 
es government, it is hoped * — a bay 8 lift will be 
offended at the omiſſion of the former, ef, eee te emen on ts whom 
the Magnetic Atlas is addreſſed has 3 ae t of Preſi- , 
dent of oe 99 55 States. e there 5 "are "onal 9 cuſtom, _ _ 
h ed characters would have the cor ing epithets pretine 50 E 
| — „1 Reverend, 5 His Excellency,” * Honburable? — 1 
are members of the American Philoſophi ear. „„ SY 
5 John { 5 Eſa; 122, Vice , 2 all M 5. 7 8 
Prefident of the United States, lement Biddle, - ER 
and Preſident of the Senate. Lewis Brant. N 
[+ John: Andrews, 5 po Profeſſor of Captain Joſhua ma” 
Rhetoric and Belles Lettres, in William Barrall, AY — 
the Colle EE. and e of . \ SL. + N 85 
” > Phitaget © * Daniel Bowley, Eſq.” 
35 William 8 ames Baker Eſq: Ian eyor. 
Captain Aſhmead. John Beall, e „„ 
| Richard Adams.” Soares . Baile Wer . 
John Adlum, E ward E Prothonotary 
ohn Arndt, Eſq, + ef the Supreme Court of, Dena- 
I Burgeſs Anton, 4 wa. Dire dor E "ſylvanias © ? 1 
the Academy at W 25 4 Samuel Bard, N. 
905 Allibone. 8 „ acer.” of G3 1 
C N 1 3 
13 — mere Bland, * 5 Me u. 82 Juoſeph Ball, Eſq; one of Al 


dermen of Philadet) Iphia. 


8 Con / 
- Adams Rue, Eſq: as 4. 25 Jo 188 neg.. 


* Daniel N Eſq; Surveyor 
|; General of Penn lvania. . F 
William Barton, Eſq; Counſellor : Roman Catholic Church i ia the 


| at Law. - Vaited States. RK : 
| Benjamin: Smith Barton, M. D., . Jeremiah T. Chaſe, Eſq; of the 
| Profeſſor of Natural Hiſtory and Council in land. 
Botany, in the College of Phi- * Charles Carrol, of Carrolton, Eſq; 
ladelph 1a Senator of the United States. 


© ® Charles Biddle, Eſq; Preſident of -\ ab eee Clinton, 5 Governor 
the Marine Society, and late in 
Vice Preſident of the Supreme ö 


weg Council of Perinſyl- Benjamin Contee, Eſq; M. u. . 


Hilary Baker Eſq; one of the Al. » Iſaac Coles, Eſq; xe. u. n.Congre 
dermen of eee e Lewis Le Couteulx, Ex 5 — — 


phia. df the National A bly at 
8 Lord Butler, Member of the Su- Paris. 
| reme Executive Council of * Samuel Chaſe, Eſq; 
ennſylvanta. . Gabriel 3 Eſq. 
I William Bingham „ e | 
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John Carrol, D. D. Biſhop of tho | 


If 
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6 oo 3-4 - a ac... 


_— 


4 James Galbraith. 
\ Alexander Chriſtie. 


8 Jae Cues | 
Ambroſe Clark. | 


Francis Childs and John dne. 
Samuel Coates. 
Richard Colles. 
MNMarmaduke Cooper.. 
avid Hayfield Engle. 
nc Chapman. 
atthew: Clarkſon, E one of 


Thomas Canby. - : 


John er bre 70 i. of ; 


the General A 
ſylvania. 
Chriſtopher Coles. | 
George Campbell, E 
for the Probate of ils, Phila- 
delphia 


1 Gen Churchman, Junior. 


| D £ 
* Le Chevalier D' Anemours, French 


Conſul for Maryhad, and Vu 


E. 
q Andrew Ellicott, a 
ohn Ellicott. 


= Earle, Eſq; Crain at 


Tho Elliott, Eq: - 
Griffiths Evans, Eſq; 
Jicph. . e 


Þ "I TEE, 
R.. n Franklin, 1. I.. D. 


F. R. S, late Patron and Preſi- 


dent of the American Philoſo- | 
phical Society, &c. &c. 


| Mien Fiſher, Eſq; Counſellor "i 


Law. 


4 Grange! Foxy EIn 


t. 5 


the Supreme Executive n 


„ Don Dig For - AR Pleni- | 


o de N 

cios e his en 
Amos Gregg, Eſq; Member of 
the Supreme Executive Council 

. of Pennſylvania. -, 

Frederick Green, El; ?:; 
John Lee Gibſon, Eſq; Prothono- 
as rs of Harford county, Mary- 


Albert Gallatin, Eſq; member of 


Dr. Reuben Gilder. 
Dena Griffith, 


6 
Joſhua Gilpin, . 
ap Del Colle dor of eee, s 
| Sharp De any ro rge an rt . 
the Cu oms at Philadelphia. 1 5 f 
4 Henry Drinker, Eſq; one of the 0 
Common — 3a 4 . KEY 95 Secre- 
_ + William Duke. tary of the ow 238 | 
ohn Dunkin, 1 Thomas Harwood 7 ; Treaſi urer 
1 Deas. a > of the Weſtern 88018, N 


| * Daniel Heiſter, Eſq: M. H. 4 
Michael Hillegas, 5 inte ce Trea- 


ſurer of the United 
* Benedict Hall, 1 
in Maryland. 


Ceul. Joſeph Carvil Hall, 
Samuel . pry the Se. 


nate of M 
Col. il 1 | 
Eſq; late Member of 
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Col. Stephen Hyland. ND 
1E Hancock, of London. 
Robert Harris 
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William Kerſey, d-Surveyor, 


* | Thomas vim Lees Fig, bone tine 
| Governor of Maryland 
, 4 P. Letherbury, . Counſelior and 
7 17 Droſeſſor of Law, mars; a 
= - e e, 9 75 2 
if 5 ne : Edward rer 
ö it; te Big 
if | * John — Ela; Chief Jolice at ea 619k | 
WW 85 | the upreme Court of the Dole Robert Lewis 
1 7 Siaͤaates. and late Secretary forthe George Latimer, wh. 
| A ; Department of Foreign Affairs. Times: Logan, "> BD np | 
_ Thomas Jefferſou, Eſq; Secrctary Captain Henry Li | 
_ of State, late Miniſter Plenipo- Maurice Liſle, n "Tool. 
| | | tentiary at the Court of France. Ebenezer Lar F 


5 ge. 4 
9 | . 2 Samuel Johnſon, 1. 1. 5, Preſi- Mordecai Lewis. 
| dent of Columbia College, and. Ae ot Levy, 12 825 collar at 


a of the Senate of Con- Law 
{ 8. » - FE 1 
Thomas Jennings, Eſq; Counſel- | M 
lor at Law. q Thomas Miglin, hat Prefident of | 
+ John Ireland, Director of the A- the Sapreme Executive Council. ' 4 
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50 8 130 818 Jos VV wr e Mya | 0 
8 . {* Samuel Miles, ; Elg; M ayor of the. OY 
5 John Kemp, L. LD. Profeſſor at Cuy 8 ng —.— ne: mem- Th 
| Mathematics, in Columbia ber of. e 8 "2 
= College, New-York: . — Go 
2 SOS John Kilty, Eſq; of the Council || Walter Minto, L. I. 5. Profeſſor as 
\#Þ SS, OA ; of Mar ys. cory of Mathematics, Princeten Col- | 
"FN * Chriftopber Kucher, - de lege * W; 
Sa h ber of the Supreme! tive . James Martin, Efq; Member of 
Rt Council, Pennfylvania. the Supreme Executive Council % Jo 
28 85 | David r ſq: Secretary of Fennſylvania a 
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1 + Solution of ſeveral Problems. | 
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tuations bave been well determined, it is found that 
be magnetic horizontal needle bath am univerſal diree.. 
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om the ſouth Pole of the earth. - 
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he magnetic needle hath a direction, bein 
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won, in "PAM parts of the world at Places whoſe . 


on towards. two points on the ſurface of the globe, : 
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. 2 5 ( 14 } „ 
earth, it Wy be E She Jouthern: magnetic | -- 
rl 
Note. The northern e pojn on-the 
chart is Rat „ is 
#1 
Prop. II. The northern magnetic. pe, in 7 


whe" beetming 77 the year 1777, was in about the 2 
latitude of 76 4 north, ad bc od 90? 580 os th 
from Greenwich. 60 


Prop. III. The Sas, of the e mall 

vetic point, in the year" 1777 J calculated 320 bade pe 
been in even numbers in 729 ſouth Wan e and 140% 

eaſt longitude From Greenwich. 


Poſtulate. As . a Plain a a circle. can be 
drawn through any three points, not in a dired 
line; fo, on the ſurface of a globe, a circle or 5 
curve may be drawn through and three Po ne 
whatever. . fr 
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Prop. IV. 4 . drawn through three point 4 
on tbe ſurface" of 4 globe, i, the plant of . 18 
4 circle paſſes ul tbe cen ire of the ee Wil 


2 4 great circle. A \s 5 ws oY 85 

Prop. V. tt tbr ough. "three; 8 7 i 2 rig 
face of a globe 4 circle be drawn, Wy 'planeipaſ ag 
not OW. the, centre of the thy: it un b rc * 
cir cle. 5 9 Is 5 8 10 6 N N 1107 

Def. It. . magnetic: meridian! is eur ©” 
drawn from one magnetic point to the otheſ + 
© through! any given part of the globe. tert 9483 fo: 
| Def. IV. A meridian of the eäreff is ken 7 


underſtood to be à ſemicircle, although th 
term is alſo ſometimes. Ds 70 a — circl 


tw) 


tis Def. Was Thani between a meridian of 
the earth, and-the a e N lh the ve- 
riation of the compats, - ; 


Prop. VI. Aubougb the Jengeb of. hi mean 
tiny taken by 1 the Jun from its departure from, until 
in its return again io any one meridian of the'earth, is 
the well known to be juſt twenty-four hours, yet the mean 
eſt, time of the rotation of the earth on its axis from. og | 
70 caff 15 determined” and Known 70 be. 2 3 56 4. 


ag- Prop. VII. e two: magnetic points bebe: 2 
ave perpetual . and alſo perform revolutions round 
40 be ts poles o, the earth, from weſt: to caft, as „„ 
pointed out in tbe tables of their different ſituations ; _ * 
the northern one e and the AIR _ than 1 
the earth, 333 — 4 


Def. VI. The time in high either. mag- 2 
netic point revolves round the pole of the earth, | *_ 
from a conjunction with any fixed ſtar, until its ; 
return to the ſame an, may be termed i its RAG | 


ral revolution. . | | LE 
Def VI. The time which either magne- _ | 1 
tie point requires from its leaving any one me-. | = 


ridian of the earth, until its return to the ſame | 
again. may be termed its Periodical revolution. l 


Prop. The Ader! revolution of - the 
Ms "8 point is 236 55 55! 481 * 
and its Periedital revolution 4260 77% gf. 


Prop. IX. The fideral EE a - - 0 
for thern magnetic point is 236 561 / 38"", and its 1 
e e 74 $ y Jeans, or mance „ 


5 

_ G—_—— 

— mo r * 8 
F n 


= Dok Is 
e X. The ws 4 N 


= times on the ſame A the a en pn. 
en oppoſite meridians, and ; car on 3 | th ee 
Prop. XI. Whenever the two magnetic points e 
| are: either on. the fame or on oppoſite meridians 10 
of the earth; then thoſe meridians au abe . We 10. tion. 
. coincide with each vtber.. e Av 
Note. By the tables we 400 ! in = equal 

| year 1832 the ſouthern magnetic point will be and 
1360 22/ caſt from Greenwich, and in the year err 
1833 the northern magnetic point will be 439 40 Pri 
weſt from the ſame meridian, the ſum of theſe eri. 
numbers is 180 /. Therefore, as any two pppor 1 
ſite meridians are always 18:2 aſunder, the two 8 
magnetic points about this time will be on oppol Pre 
ſite meridians. Then will the line of no vari- ber a 
ation be a meridian of the earth, when the Ro por al 

2 8 7 will e much more ſimple = 4 
Dey. VII. The lide of co witches * 4 Pre 
ne drawn through the different Parts of the iame 

| — 1 the —_— e 0 due a | 
Ir CLE 


22 


1 be 3 of no We Cf. Ai 
Suites on the magnetic atlas by a broken curve 


8 one part of which is pay to the. Ros 
Prom. XU. The line of» ares Abd 
2 place, as ibe 25 e me nts . ery 
Ph ces. 8 7 


Prop. XIII. he Jine of aig WH L 
its curvature, in proportion to the different Fan, Def 
of the two * 1 92 5 


x 
i f 7 1 
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Ir XIV. . the two. magnetic. ne 
are neither on the ſame nor on oppoſite meridiaus af 
the earth, then thoſe parts, where ſome of the mag 
netic meridian. e colncide with other parts of different 
ner idians of the ce will be 1 line * 10. vori 
,, OI „ 


Ariom. If the two nent points were at 
8 diſtances from the two poles of the earth, 
and on e meridians, they would be dia- : 
metrica A Opt to, cach other. 5 >” : 


| Prop, XV. TE the two magnetic points. were Pp 5 Oy 
etrically "oppoſe ite to each other, all the ute my — 
2 tans would be ſemi-cireles. : LOL 


Prop: XVI. As the two magnetic points are nei- 
her at equal diſtances from the two poles of the earth, 
por at preſent on oppoſite meridians, they are not 41 
mmetricalſy "oppoſite i each other: And, 


Prop. XVII. 4s "the. two 3 points are? not 
liametrically oppoſite to each other, none of the mog- 


etic n ans, _ ow! are ee, 175 25 | 
cle 3 


Def. IX. A ads: _ every way + equatly- 
iſtant from and between the two magnetic poies, 
agnetic points, or n. rb. wi ve 28 
bagnettc equasor . | 


Note. The magnetic 3 is diſtinguiſhed 
the chart by a line paſſing through the In- 
ian Ocean, between the Iſlands of lane aud 
umatria. . 


Def. Xs, A point dee oppolite the 


— 


5 | ie, The 8 magnetic point on the he 
No; Pe is diſtinguiſhed by the letter W. : 


5 TE. Xl: A point diametr ically. SEL the 
1 northern magnetic point, . be N Ihe n. 
Fhern magnetic nadir. þ 


Prop. XVIII. Although . os oe the 1 res 24 
magnetic meridians, wt are arches of great circles, £ 

| ic continually changing, pet the magnetic points, ”m F7 
„„ magnetic poles, and magnetic es are NO Fri an 
| . the plane of the ſame. Te gac 


prop. XIX. The magnetic. equator divide the 3 
re into two equal nk CO WY dia 


er rr 
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* Axiom. I. Every circle dividing the globe into E 
two equal Pres; is a great cirele. e / : 
Axiom II. Every great circle has two poles, 10 
Axiom III. The two poles of every great cir £2 
„ cle are diametrically oppoſite to each other. 1 
. 5 Corollary. Hence the two magnetic poles bein Wil 
5 difine from the two magnetic points, which influent , 
the direction of the needle, are _— mere _— 1 Ki 
. * 1 of the magnetic equator. PS I 
8 MWote. The northern magnetic at js diſt He. 
Eqs in the Chart by the letter X. 5 8 * 
. Def. XII. A right line drawn from one mag ih 
K. . netic point to the 88 may be called them en 4 
10 | Fointer-axis. ES Un 
5 


— M8 — deer of 8 — —— 


— RR 
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. 8 5 
Def. vi. A right line drawn from one mag- 
netic pole to the ave may ** l the . , 

netic polar-axis. | 


De XIV. A right Wide Aw ok one may. 
netic nadir to the 22285 oP be called * maß- 
netic nHadir-axis. 355 


| Prog. XX. The e polar aki" nds 10 ther, 
gaſſes, 3 through the center of the earth. 


5 


cle, Prop. XXI. The magnetic polar axis is equally 
tie dillant from and between the magnetic pointer- axis 

in and magnetic nadir-axis, all of which are ugh] to | 
each ofber. | 


tb Prop. XXII. A. a two arctic points are not 
2 diametrically oppofite to each other, the diſtance be- 
een the magnetic points and the wa netic equator, 
int , different on di Yerent fides of the globe; but, 


Prop. XXIII. Te 4 iftance between the were - 
poles. and the magnetic yk * Legg equal 09 » 
every fige of the globe. RC, OO. | 


Prop. XXIV. As the tube works pointe movg 5 

with unequal velocities, the diſtance between the mag- 

netic pole and. the 8 * r « a . 7nd . 
lteration, 1 83 : | 


Pr op. XXV. 4 the difance parents obo . 
tic Pojnts and the magnetic poles increaſe, ſa all the 
magnetic meridians whi Fu are 959 arches ef 1 cir- 
_ rages. 88 MID 5 


Def. XV. "Alive As babe divides 1 the 
* into two n BR 18. 8 


n P 


1 


half: may be 1 the northern, : and theothe the WT 
. thern magnetic hemiſphere. 46 ; f 


Prop. XXVI. In each magnetic e, the 3 
magnetic pole is at any given time 1 arftant * 1 
the magnetic point and the magnetic nadir, _ 


Def. XVI. Thoſe two points at the Werne 
tion of the magnetic equator, and the equator of 
the earth, may be termed the magnetic la 
8 


FFT 


7 Prove XXVI 85 The 2100 3 . 
; Points are + diametrically oppoſite to each other. 


Prop. XXVII. We diſtance between the magnetic 4 
Pale and the pole ibe earth, in either hemiſphere, 
is. equal to the angle at either magnetic equizottial 

int, farmed by the e POE, ena Py AN 
| tor of the earth, | 


Prop. XXIX. ee the line 88 no-veriation / 
2 the ſame with ia meridian of the earth, if biſeBed 7 
by the magnetic pointer-axis, it alſo repreſents the 
only two magnetic pn, ' which 4 are "ws F 
E 58e cireles.” e ; 


Dey. XVII. The eee is a {mags ; 
: 80 ſuſpended on a pin, paſſing ee its f b 
| Fontre in a horizontal direction. ee 1 


* ng Magnetic powers of equal force tive 


0 ww 


| equal influence, at Equal diſtances. 5 5 


Corol. I. As tbe e equator is + avi 4, the 1 
ten. eee wh OTA ut 15 the eee : 


5.3 44 
4 8 1 7 * * 4 : 


— 


4 tangent to the magnetic meridian. 


as 0 * 

do bovicantal os the 1497 

.of each magnetic point ww ud be . n 
Corol. If. If the in fluence of each ma apnetic 2 


were equal, the magnet ic meridians wou 5. all cir- 
: cular curves. | OM | 


Corol. III. J the hath mi) Were all 
cirtulby curves, they might be confidered as parts of 


regular polygons of an infinite number of ſides, and 
the borizontal magnetic needle would 8 1 
| ſent one of thoſe fides, - 


Corol. IV. I thoſe: edel, an: 9 


are not arches of great circles, be circular curves or 
not, the horizontal magnetic needle will wake e 


Prop. XXI. Tbe magnetic equator, as _ * 


tbeſe two magnetic meridians, which are arches of 


Ow! cireles, mor; changes” its 7 luce. 1 


Def. VIII. If on 2 globe a number of <A | 


be drawn parallel to the magnetic equator, they 
__ be termed paralicls of magnetic Latitude. 


Prop. XXXII. If 85 one magnetic 1 i be 


calculated as a great circle, which is not ſuch, the 


difference of the angle of magnetic variation between 
the calculation and actual + ail will ” eat ji 
Honed to e latitude. 5 


} 


7 5 nog "the abe . 


#: * 


Prop. XXX. It the northern kerle — | 
; the. dipping-needle gives the north-dip,” and in thi 
ſouthern the ſouth dip, proportionally to wy my : 
| from the place where it ande hors zomals- oY 


4 * 


n N amy cl of ue en,. ; 
calculated as great circles, which are not ſuch, the - 
difference of magnetic variation between the calcula- 

tion and obſervation will be proportioned'to the num. | 
ber of degrees on the magnetic equator, compi ted from - 
its intesſection with one of- che two magnetit weridi. 
. which arg arches of great circle. 


Def. XIX. Spherical Trigonometry . is that | 
Jeience which teaches how to calculate the parts 
of triangles formed on the furface of 'a 1 8 


* threg, arches of great circles. 3 7 


Niete. Tube leſſer circles of the There; by Ai. 
beten authors on this ſubject, have heretofore 
been declared not to fall under trigonometrical 
caleulation, not only becanſe they are of dif- 
ferent magnitudes, or that they have not the ſame 
radius as the great circles; but alſo, becauſe 
their planes do not neceſſarily cut one and the 

flame reg. nor paſs n the centre of *. 
W groroeth 15 . 2 1 . 


"Cool. . as, FA hs 8 . „ Ae 
| Circles of the ſebere are calculated, as well as 9 
8 @ new Wren bt 12 55 is obtained. 
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9085 Gen u ee er Un place: * 


N the variation of rhe * for any 
Tins paſt, preſent, f or future. 


IND firſt the place be n the e 

i T points, by the tables 3 ſecondly, draw a 
curve from one magnetic point to the other, 

. through the given place; this curve will be the 

— magnetic meridian, and 1be contained angle be · 

; tween: the magnetic meridian, thus drawn, and 

1 the meridian of the — at the given place, is 

— _ the variation af hn. pats n FTE 

- . 5 

I 

E 

E 
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For the time to Which the chart is fitted, It is | 
f „ to know the variation of the compaſs in 
or LEE” ON n. and Ry — 5 eaſt 


| Firſt od 8 this Werden par 2 of 

| latitude meet on the ehart, then trace thoſe two 
meridians lightly with a pencil, from the integ- | 
ſection, the length of the radius of the circle 
from which the line of chords is. . 1 7 

0, they may be better diſtinguiſhed. WW 3 

-  . Secondly, meaſure che angle. ARE 0 „„ \ g 

ridian of the earth and the magnetic meridian, or | 


between the black line and dotted line, 3 is . 
a e, which. angle 3 3 


2 


4 


en e, eee 4 


62 1 
as 1 line ane ere ts. che exſtward 2 


. degrees eaſt. : 
85 : Note. Efface with a 1 rühber the mark made 
by the pencil, that, the chart may not be in- 


Fun. 
: 7H RES 


—- 


„ 0 Keguired, the longitude. 


Find » hat is the angle of variation at the in- 
terſection of the deſired meridian and parallel of 

| latitade, and when the obſervation of the vari- 
ation is equal to the variation on the wege the. 
bh muſt be in the ä | 


EXAMPLE 1. i bY 


A ſkip Gilion in the latitude of 305 worth;" .on - 
a. a vdrage from Philadelphia to London, it is re- 
quired to know when ſhe is within twenty de- 
1 grees of the meridian of Greenwich. In mea - 
fſuring the angle on the chart between the twen⸗ 

tieth meridian from Greenwich and the magnetic 
meridian, in the latitude of 50® north, it is found 
to be 229 20! weſt : ſo that when the accurate 
obſerver finds 220 20/ welt variation in the lar. 
tude of 50 north, he knows himſelf to be 202 I 
welt from the meridian of Greenwich. e 
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EX AMR I. 


„„ A cup is Honig from Philadelphia to Liſbon, 
| and is ſailing in the latitude of 40* north; it is 
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the-black line, the 1 is 20 


10 * * 11. 1 0 iow 12 5 
Given, the variation of the compaſs; and latitude. | 


- 


Ne to knos when the is within 1 5 degrees 
of the meridian of Greenwiety :* the angle be- 
tween the black and dotted lines is meaſured at : 
the interſection of the fortieth degree of latitude, 
and the fifteenth meridian from Greenwich; — 5 
angle is found to be 19 10!; therefore, When 
the variation is 197 10 weſt in the latitude of 40% 
north, the obſerver muſt conſequently be within 
fifteen degrees of the meridian of Greenwich; 
and as Liſbon is 8 52 weſt from Greenwich, 8 
this is ſubtracted from 15, it gives 6 8 / For” 
the longitude "_m_ the ee of " DONA Wy 
fron Lu: 7 RHP 9 e 9 e 


3 
5 7; 
** 
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'Ts aud FRE . of ha; two magnetic 
meridians, which aldne pt, arches of fear eir- 
cles for ay given time: 8 - eng 55 


Wy & 2 4 & 


Find firſt the place of the I 5 by 
the tables, for the time required ; ſecondly, 
find either of the two magnetic nadirs which are 
oppolite to the two magnetic points; thirdly,” 
draw a circle through theſe three points, and 
this will always be a great circle: fourthly, 
biſect this great circle with the magnetic axis, 
which is a right line paſſing from one magnetic 
point to the other, and theſe two parts will re. 
preſent thoſe only two magnetic meridians which 
are Mer of NOOR per e 82 3 time. 15 


N 8 . ; k 2; - 
3 C 008 BN 7 


For the W of t the year = 16} (the time: a 
for e the N 8 is eee "we e Bing,” _ 


1 £ _ 
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tte tables, that e magnetic point will 
be 76 37117 weſt from Greenwich, and that 
in the ycar 17 gf the ſouthern magnetic point will 
be 1397 eaſt from the ſame meridian: as the 
ſouthern. magnetic point alters its place by flow 


rence. Then ſeeing it is ſelf-evident that two 
oppoſite meridians are always x80? apart, be- 
cauſe 1397 added to 41? are equal to 180 5 the 


Greenwich, and the ſame diſtanee from the 
caquator as the ſouthern magnetic point; there- 

0 fore, a circle drawn through the northern mag 
netic point Z, the northern magnetic nadir W, 

and the fouthers: maghetie point, will be a great 

circle; and if this circle is biſected by the mag- 

netic axis, theſe two parts will. be the only two 


. a ens for that UNEs 


= ys wy - , 3 1 
Ws 3s " . 7.# 
> * * £ [SI + : : #4 AER TT 2 # 


8 * 0 E „ . 


5 "00 any e time: 


_ "Find rſt the ſation ot 5 8 two e 
; meridians which are arches of great cireles for 
the time required, by the laſt problem; ſecond- 

ly, find a point in one of thoſe magnetic-meri- 

9 dians which are arches of great circles, half way 
„between the magnetic. point and magnetic nadir; 
tdgmis will be the magnetic pole: thirdly, draw a 
_ circle every way go * diſtant from the magnetic 

2 which will be. a Sent cle, c wk be 


55 
8 1 
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egrees, two years will make but a ſmall dif- 


northern magnetic nadir muſt be 41 weſt e | 


7 magnetic meridians which are to be arches of 


Te Sethe hevarken | in of 4 the magnetic equator 


117 
EXAMPLE,” 15 
"The northern magnetic pole is ditioguithed a an 


2 52 2 
F 
2555 2 5 4 RN = 2 
. 


the chart by the letter X; and if a great circle. - 
is drawn every way 90 diſtant from X, it will 


paſs between the iſlands of Ceylon and Sumatra, 
and will be the magnetic equator for that time, 


as will appear * * name thereof on the chart. 


e AOIBAE. Mer tn 8,1? 
The Objeftiin of. falſe Variation removed. I 


F occaſion ſhould: require, it will be very caſy 6 


to compare the Magnetic Atlas with Captain 


Cooke's obſervations; and although the agree- 


ment may not be exact, this will be accounted 
for, from ſeveral cauſes: Firſt, the variation 
of the compaſs at the ſame place being ſubje to 


change, the length of time between Cooke's laſt 


obſervations, and the time for which the Ma 
netic Atlas is conſtructed, will cauſe a pi 


| derable difference: Secondly, notwithſtanding 
Captain Cooke, and the officers who bore him 
company, were poſſeſſed of very great abilities 


in the line of their profeſſion, perhaps, neither 
the variation of the needle, nor the ſituation of 
the place-where it was obſerved, was at all times. 
truly determined. The principal cauſe of fall 
variation has been, with great reaſon, attributed 
to the influence which the iron on board the ſhip 


has over the magnetic needle: it was, therefore, 


natural th . hom . main Nen, rang 
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"merit, to 


of 25 2 


- might be overcome. The following m method has 


been foun 2 by actual . and 1 ri · 
ve the deſired effect "Ie 9:3] 


It is nothing more than xing a true n 
on the ſnore, out of the reach of the attraction 


- of i iron; here the variation is taken by different 


. Sompaſſes on this meridian ; and if they arg all 
true, they give the ſame variation at che fame 


time and place ;-. then, before the ſhip fails, the 


variation is taken on board, having the ſhip 


turned, if occaſion ſhould require, on every 


point of the compaſs; and, by noting the dif- 
ference between the true variation on the true 
meridian, and the {falſe variation on board, 


a a table of difference may be conſtructed, 


which perhaps will always give the allowance 
neceſſary to be made for falſe a throngh- 
out any e 


10 3 wg 


It is well known, that on land e is no 5 diff. 
culty in determining the longitude by Jupiter's 
ſatellites: if the true ſituation of any coaſt, and 
the ſituation of the magnetic points for any given 
time, are known, it is eaſy tp find the true varia- 
tion by calculation; ſo that if bodies of iron ore 


upon the ſea ſore. ſhould even influence the 
needle, the difference between the variation by 


calculation and abſervation will conſequently be 
the allowance for falſe variation; By this method 


| the variation may be OR Ply, corrected, With 
2 little care. 5 


3 6 Ht 4 7 . Fr is 34 4 I ef" Mi. 1 + 


-Saketihnes the variation oy amplitude! 158 bout 
afferent from that by azimuth : this difficulty 


| RPPcars' to (He removed! in a very ſatisfactory rx mane 
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Cn PS „ cle, of the. Magnetic Alu. 


Tx main obje i in view, has been, to prove 
the principles of the plan; ; and, as molt of 


the places from which the proofs : are drawn, ure 
computed from the meridian of Greenwich, 


have alfo called this the firſt meridian ; - ſoppo- 


ſing, the obſervations could be compared with | 


leſs trouble on the preſent chart, which is con- 
ſtructed in ſuch a manner, that, if the blank gores 


' were cut out, the remainder would fit and cover 


half a globe, forty-elg ht inches in circumference, 
Theſe blank ſpaces, as they become very narrow 


in the latitude of fixty, were made to terminate | 


in that degree; whereas, if they had been con- 
tinued to'the pole of the earth, the chart would, 
— have been more correct. 


Moreover, this Wethod of 1 | 


ſohere with-the magnetic meridians; will >. Bir 


upon inſpection, be found to ſhew the propor- 
tions of each country, as well as the nature of 
the, curves formed by the magnetic meridians, 
better than upon Mercator's projection, an which 
the Hallean lines are delineated. As the pre- 
ſent projection may ſerve not only for a chart, 
but for weneride eee if any ould * 898 
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6. the e of "the Magnetic orbit ond lar. 
| 7 2 Meridians. . 


5 "the, tables of ths les of the two mag- 


netic points, they are repreſented to have 
an equable and uniform motion; the orbits 


likewiſe deſcribed on the chart to be circular; ; 


but, as the antient magnetic obſervations ſeldom 
Appear | ſo correct as could be deſired, ---if future 


experience ſhould prove them to be in any de- 

ce elliptical, the progreſs. of the magnetic 
points, therein, will probably be preciſely con- 
formable thereto. All the earth's meridians. are 
diſtinguiſhed by black lines, and the agnetie 
meridians by dotted lines. The magnetic meri- 
dians are all projected as circular curves, al- 
though, as E in the magnetic ele- 
ments, none xcept two are arches of great cir- 
cles, If 3 experience ſhould even prove 
that the influence of one magnetic point 


be greater than that of the other, hh ems) 27 


ſome degree to be the caſe, as this proportion w 
be better eſtabliſhed by a little more experience, 


chere appears not the leaſt doubt but they will 


always be included within the moſt rigid rules of 
calculgtion': had the encouragement been fuf- 
Bit would have been highly neceſſary that 
vale on which the work was laid ſhould have 
n conſiderably larger in proportion to the 
ius of the circle, on which the line of chords 


is conſtructed; for if the radius of this circle 
had been ſhorter than ig delineated on the corner 
of ms * n. there would have b GY 


» wg 


\ 


mm * ene er ai; 
variation could not have been medfured with'f6 


the lines of chords, fines, . tangents, &c. by a 
cirele, whoſe radius is two inches, being the 


meridian and the "meridian of the earth to mea- 
ſure more or leſs to the northward than the 
ſouthward, a mean is recommended t tobe taken 
for the true variation. * Ro 


Ans * Ts 5 ZR * LL W 
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| ger in navigation, ts near the co of a coun- 
try: On this account, every coaſt ſhould be. 


this N as well on the coaſts of th 
old world, as of che new diſcoveries: but, 
they have alſo been obliged, in many inſtances 


ſors, I hope not to be blamed on this account; 


Mag 7 Arks K therefore be ſaid to be com 
poſed, om — own knowledge 3 


much exaſtneſs: therefore I have conſtructed 


fame length as thoſe on Gunter's ſcale. But if any | 
cauſes ſhould occaſion; on the chart, the angle at 
the place of obſervation between the magnetic 


TT 5 11 ger allowed, that a0 A & dan 


laid down with the greateſt care. T hold myſelf 
under many obligations; for the affiſtance which 
L have had from the works of many of the moſt. 


able geographers and modern .circumnay Igators; 3p 
whoſe labours bave been of infinite ſervice.in 


to depend on the obſervations of. their . — 3 
as this mdulgence i is univerſally allowable. : The 1 


8 ”_ 
n 
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Kinieries; but alſo from a collation: of many 
works of the beſt authority, and from the moſt 
accurate aſtronomical obſervations: yet, if any 
errors ſhould) be incorporated therein, 1 ——__ 
I Ee ig. 4 at” 4 Inf pap 9125 
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YT appears to be a matter of the mal 5 
quence, to publiſh; firſt; the Northern Hemi 
4 as it is navigated much more than the 
ſouthern; and the truth and utility of this chart 
will the ſooner be brought to: the teſt... How- 
ever, I have alſo in hand a chart of the Southern 
_ Hemiſphere, on the ſame projection; Which will 
de applied to uſe with much more exactneſs, 
than the preſent,---ſceing. the ſouthern magnetic 
point is much nigher to the equator of the earth 
than the northern magnetic point; and conſe- 
quently, the variation of the compaſs alters more 
in the ſouthern e e e to the 
diſtance run. 1 Te e 5 


But if the e of the * NE com- 
ideen of cauſes, ſhould conſpire to render theſe 
charts in a degree imperfect; trẽle objections 
Will pay be all overcome, in another new 
work, to be in THE MAGNETIC ALIMA- 
NAC, containing af oniverſa} ſet of tables, ſhew- 
ing what latitude and variation correſpond: with 
= part of 18. a ; and made N n 


ul 


"T1 


mot common capacity; .withoun the trouble af 
meaſuring angles: This work has 2 ſome 
time preparing for the preſs 3 and will: be uy 

AION tons > of A er Nepp, * eee. 
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th 4 builds the Cauſe ub the Magnetic 22 


\INDING it noyy univerfally admitted, that 
two magnetic points, ti Atametriealiʒ op- 


polite" to each other, are fufficient to account. 


for the Variation in all the different parts of the 
earth, ànd to correſpond wirh obſervation. 
there muſt, neceffarily, be a cauſe for the nee 
haying an univerfal direction towards theſe tws 
magnetic points; and this cauſe muſt either be 
below the ſarface of the earth, or above the 
fame. Tue celebrated Docter Halley ſuppoſed 
the cauſe to be below the ſurface, and com- 
municated by the earth: but the northern 
magnetic point is found to move faſter than 
the earth, from welt to caſt, as will appear by 
the tables, And, as it is an axiom long eſta- 
bliſhed, that No cauſe can give What it has 


t ac nov ielplr, 5 is left. to the judgment 91 


others, whether, or not, the earth can give A 


\ {wifter motion, than it has itſelf, to a nucleus 


therein contained- With a view to experi- 
ments, I have made ſeveral trials to. embark on. 
a voyage to that part. of Baffin's Bay, where the 
north point of the needle. is attracked: hopin 
oy ſome ee * be made, 33 well 
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 Uſcertained, as to throw ſome light on this: ons 
ſterious principle, in the expectation, that 
they might probably pave the way to other dif- 
coveries: and apprehending, likewiſe, there 
would be no difficulty in failing to the northern 
magnetic point; becauſe navigators have fre- 
quently ſailed near five degrees further north, 
A on another ſide of the globe. I have 


o been induced to contemplate ſuch an under- 


taking at this time, becauſe this year began with 
very moderate weather, which continued for the 
- molt part, ſo very mild, that it is thought, by ſome 
accurate obſervers, to have been the moſt mo- 
derate winter during the memory of man; and 
therefore it was natural to conclude, firſtly, that 
there was leſs jee made this winter, than com- 
monly; ſecondly, that the leſs ice there is made 
in winter, the ſooner it would melt in the ſprin 5 


thirdly, that the ſooner the ice ſhould diffolve in | 


the ſpring, the longer would be the e. ſum- 
ror in the northern regions. Ws „ 


"Theſe. ſeveral concluſions ca 
ber nerve, to perform the propoſed voyage: 
but, as the publication of the preſem chart 
nad been promiſed a n « time, it was 
thought it could not, with propriety, be delayed 
any longer. The deſire of making uſe of this fa. 
vourable time to go abroad caufed the work to 
be too much hurried : ſo that whatever may be 
the faults in the execution, it is hoped the 
many reſpectable ſubſeribers, and others, will 
beſtow upon it their uſual candour. and give 


* a favourable 3 3 "without — 


„ 


; FY 7 


Ss cee 


ſed me to FRM 


5 my 1 en 


1 


ing that the principles will be affected there: 
Hoping, on my part, that theſe labo 

will eventually prove uſeful to mankind ;, "WP 

by leſſening the- dangers of the ſea, that thoſe 

brave and uſeful citizens who are employe: 

on the watery element, may be ſecured from 

at leaſt a part of the numerous caſualties. and 

diſtreſſes to which they are daily expoſed in ü 

navigating the trackleſs ocean; and that I ma 1 

thus become an humble inſtrument, in the nan 

of Providence, to prolong the * of many of 


CHAP. . 


The Method of proving the AER 2A of the ty : 
 - Magnetic Point. wy 


44% 8575 A not be improper to 448 e „ 
thing concerning the manner in which the 1 
periods of the revolutions of the two magnetic i þ 
points are proved: for this purpoſe, recourſe _ 
has been had to actual obſervations of the mag= _ f 
netic variation, made at different times, in both 
hemiſpheres, at ſeveral places, the ſituations of 
which have probably been well determined. 


ity, In the beginning of the preſent year, 


1790, the longitude of the northern magnetic 


point, as appears by the tables, is calculated to 
be $80? welt; the ſouthern magnetic point, in 


1787, is found to be 139* 20/ eaſt; and the city 


of Philadelphia beingin latitude 29*56'55'north, ö 4 


and longitude 75 13 3 weſt, all computed 
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ere is 1 57! Ss 2 magnets eri 
From one magnetic point to the other, throng 
the city of Philadelphia, makes an angle. Wit 
this ae of 1 SF 94, is 19 21 Fo 4 
e I fact. 


; 2dly, * the year 1670 * the 1 rhe * the 
northern magnetic point 1s placed in 39 
eaſt, and the ſouthern one 147 54 pet trom 

"fame meridian, . This year, the magnetic 
needle at Greenwich, or London, Painted. due 
north; and as the magnetic — te” is always a 
tangent to the curve formed by the magnetic me- 
ridian, if this curve is drawn for the year 1657, 
from one magnetie point to the other, through 
the city of London, the magnetic needle, at that 
time and. place, will-be a tan to the curve 
then there will be no angle 1 the mag - 

etic meridian, thus eren. and the meridfag of 

London, _ as a1 F* 


zealy, In the year dag wp the e tables, think | 
thern magnetic point was in 134 59 eaſt, and 
the ſouthern one in 1487 54 eaſt. In this year 
Taſman viſited Van Riemen Land, where it ig 
reported by him, that the Heedle pointed due 
north. The ſituation o Adventure Bay, in Van 
Diemen's Land, being e by Cap tain. 
Cooke, in the year 17771 to be in 43 11 fouth 
latitude, and 147* 25' e. Thane: If a curve 


is drawn from one magnetic p oint to the other, | 
through Adventure Bay, for the year 1642, this 
curve will ceincide with the meridian of the 


Lk * this e as N really the ae 2 0 cor 


IF —— —— ß ̃ , . «˙— œ i oe ei 
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4 

$ have 
th be e e that as there was no vari- 
ce an this ye 

netic point maſt have been on the ſame meridian 
of the e where, the magnetic needle points 
he north: if the two magnetic points had been 


9 either — the ſame, or on oppoſite meridians, 


this muſt have been the caſe, according to the 


within 65 5' of the ſame meridian, this differencs 
is ſufficient to cauſe the line of no-variation not 


ſort I at firſt fell into; for on reading that there 


juſt 180 from that place, without ſufficiently 
conſidering, that the ſouthern magnetic point 


8 meridians; which cauſed an error in the reve- 
er 5 lution of the northern magnetic point, which 
* ro ſtands rectiſied in the preſent chapter: But 
5 if, by future obſervations, the period of either 
10 ſhould. be found not quite ſo exact as the length 


long determined, notwithſtandivg the many vo- 


2 to prove nearly in what parts of their orbits the 
his magnetic points were in former times, the next 
2 | thing will be to try how near the periods will 
70 agree with the tables of the two magnetic points, 
l wall treat firſt of the periodical and fidera} re- 


; 8 obſervation. This win, 1 
e proof, to ſuch who 
r but it may 


this place, the ſouthern mag» 


foregoing elements; but although they were 


to be a meridian of the earth. A miſtake of this 
was no Variation at London in the year 1657, 
concluded that the northern magnetic point was 


was then neither on the ſame nor on oppoſite. 


of a year, this, it is hoped; will be pardonable, 
ſeeing the preciſe length of a year has not been | 


zumes of aſtronomital dee during {> 
many centuries. Thus, having ſufficient An : 


5 1 
Ll in n 
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N » 4 „„ 
luclon of the northern one beginning 
of this preſent year, 1790, we find, * calcula- 
tion, that the northern magnetic point is 80 
weſt; and in 1657 it was 167* 39“ eaſt from 
Greenwich, we have 80167 392247 3903 
then if we take the number of degrees round the 

arth 360 24) 39 = 112 21'. Alſo Amu 
"=o 9755 5553776725 years; then as 112 21 
4 3601537 426% ok 540 Then for the 
fideral revolution of the northern magnetic point, 
As 426? 774 gÞ54/:3260? : 23564“ 009000 
then we take the length of a ſideral as, 235 56! 
4 8/18 ½% —23Þ 75' 55 41 1 this will be 
_ ſideral revolution required. 


„ 
1 "Secondly, for the ertedical. and fideral ravo- 
* Jutions of the ſoutbern magnetic point It is 
found, by calculation, from the obſervations of 
ork Cooke, in the ſouthern hemiſphere, in the 
Year 1777» that the ſouthern magnetic point was 
n even numbers 140* eaſt longitude from Green- 
wich; and by Taſman's obſer vation, in the year 
1642, a like calculation is made, by which the 
ſouthern magnetic point is found to be in about 
448 54 9 27 eaſt, then we _ 1489 64 
9127 f 140 80 549%. Likewiſe 2777 = 
1642-135 years; then as 8*. 6429/27 3600 
2,3 135? 2.5459, years for the periodical revolu- 
tion of the {outhern.magnetic-point. And for the 
 fideral revolution oſ the ſouthern: magnetic point, 
ave have the following proportion, viz. As 5459 
x 517 2:369.335\460! 5 360*==77,760,000: 3/23 
ber 4286164“: 38" +29Þ 5604/23 5674 385 
net 
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ocean making lefs remarkable encroachments on 
the ſhores at particular times and places, and re- 
turning to their former bounds, If it were ne- 


duc though, were I only to hint at one twen- 
tieth part of thoſe which might be enumerated, 

they would far exceed the . propoſed bounds of 
the preſent work. Among the writings of the 
antient Romans, ſome accounts of this {ort ſtand 
recorded in Ovid's Metamorphoſes, , | 


8 r ve ſeen the folid earth eee to we is 
% And water alſo turn t ſolid land, | 20S 
9 42 ſhells lie diſtant from ile — 9 
oh Aud rufy . achors on the zops 5 mountains „ 
430 Horace ſings, that _ $723 a e 
1 Fiſhes fam in Ti groves, En H 


Once the well known perch, of 3 35 


— a * 
Wes 


The author of the Hiſtory of the Earth and 75 


Animated Nature gives many inſtances confirm- 
ing the ſame opinion, and adds, that the ſeas be- 
ing thus ſeen to give and take away lands at 
pleaſure, is, without queſtion, one of the moſt 
extraordinary conſiderations in all natural hiſto- 
ry. In ſome places, he ſays, it is ſeen to obtain 
the ſuperlority by flow and certain approaches 3 


or to burſt i in at once, and overwhelm all things 


Bene the ever memorable notch 152 of No. 
ah, Ogyges, and Deucalion, we have innu- BA 
merable other accounts of the waters of the 


rn 4 multitude of inſtances might be pro- 
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in “ in othee places it 
departs from its ſhores, and where its waters 
have been known to rage, it leaves fields which 
ſoon become covered with the moſt beautiful ver 
dure; and in another place, that all this is 
wonderful; and per haps, inſtead of attempting to 


Enquire after the cauſe, which has hitherto been 


iuſcrutable, it will beſt become us to reſt latasfied 
with admiration.” I have takenſome pains in 


king a collection of all the accounts of this ſort 


within my reach, and find that the low countries, 
the United Netherlands i in particular, haye often 
been overflowed : I ſhall at preſent ſelect only 
three of the laſt which have happened in that 
champaign country. The firſt of — three Was 
about the year of our Lord 570, when Turonens 
ſays, that even the people of part of France were 
almoſt ſwallowed up by inundations; that Ttaly 
alſo ſuffered REY, and oy whole wall of 
Lyons was thrown dow 8 SES, 


Secondly ; Henry the firſt, of Bene, was 
pened a might inundation, Sch . to 
Flanders ; reby a great part of that country 
was. sn loft, 28 many of the poor 
diſtreſſed people, being bereft of their * 
tions, came over to England; King Henry, t 
king compaſſion of 56s wh diſtreſt condition, = 
alle conſidering that they might be beneficial to 
his ſubjects, by inſtructing them in manufactures, 
he firſt ſettled them about Carkiſle, and afterwards 
removed them into South Wales, where many 
of their poſterity are reported by the celebre- 
ted Ray's to ee in his time. 
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arrangement in chronological order, there .is 
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1 this ume 18 15 tines eſtate; o or Iban, 
elle patrimony of Earl Goodwin, containing a 
bout:$000' acres, © was MR by the beran, 
und was. afterwards called wind Goodwin tand“ 


5 The laſt inundation of 0 8 ich happened in 
Holland, was in the year 1446, when the jea 
gradually ſwelled; until ir broke in at Dort, and 


 Urewned- one hundred thouſand perſons, anda 
greatef number about Dullart : two or three 

handred villages are deelared; by Ray, to have 
been laid under water, 


rleavimy! the tops of 
e and towers viſible when the ride Was Hut. 


If we only conteniplats. the time bewegen + 
forchen inundations, aud conceiov that what Has 
happened heretofore may alſo come about again, 
may not we then, in the approaching century, 


at the fame: place, expect the like event: Nn af 


3745 


. Toliecking various 2ccounts "of. 1 15 
tions which have happened in different parts c. 
the world, and in different ages, and after their 


found à very remarkable agreement between 


them and the periods of revolution of the mag- 


netic points. Hence, from a variety of, N | 
tions, the following concluſions. are drawn. 3 


iſt. That as tlie periodical revolution of this | 
northern” magnetic point is in even numbers, | 
about 426 years, whenever this alone comes on 
the *meridian of any place," the waters of the 


ocean gradually ſwell to ſuch a degree, is to 


overflow alllow flat lands near its Borders, YEP - 


ALY * 7 * 


may be termed. 5 * ile. ie e eee 
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5 ad, That as the geriodieal-revolmion of he. 
ſouthern magnetic point is about 5, 429 years 
When the two magnetic points are in conjunction, 
the ocean ſwells ta ſuch a degree, as gradually 


to cover the high grounds, WHT oy be us 
med a magnetic ſpring es” = | 


8. That at the times of che deluge of Noah, | 


bs Ogyges, and Deucalion, the two magnetic 


- points, from their rate of revolution, were both 


near the meridian of thoſe places where Wen bay: 


. e reſpectively, and ne ver ſince. | 
According to the beſt accounts, Noah's Zelt 


was 2349 years before the birth of Chriſt, and 
alion's deluge 1500 years before the ſame 
period Then 2 349— 150 =849—426=423; : 


and as: the period of the northern magnetic point 


is about 426, theſe two deluges make within 
three years. of two revolutions of the northern 
magnetic point, But the famous deluge of Ogy- 
ges happened between that of Noah and Deuca- 


| calion; Ogyges was King of the Thebans, or, 
as fome ay. of Ogygia and Acte, afterwards 


Boebtia and Attica; he is recorded to have been 
the" firſt founder of Thebes and Eleuſin: ſome 
affirm” that he perithed with all his ſubjects 1796 
years before Chriſt. | In Ray's Phyſico Theolo- 
gical diſcourſes, , the deluge of Ogyges is ſaid to 
have. laid waſte the country where it happened, 
almoſt two hundred years. I therefore ſuſpe& 
the time commonly allowed for that event is the 


time in which the waters abated, otherwiſe there 
| would have been ſo little time between the de- 


Joges « wy * Ogyges 9 0 W as not was diſtin- 
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mult have been near the meridian of Athenz, ig 
Greece, at the deluge of Noah, according t 

rate of revolution. Atliens is 249 eaſt longitude 
from. Greenwich, and the northern magnietik 


We have 80 24% 10 then round 
earth is 360 104 e likewiſe 360 * 
revolations 3240 256 = 33496 *- 8 


* tht s deluge before Chriſt 2349 * 2 13 
meg as 41397 7 34967 +: 17+ 50 bee 4" for 1 
ge nſſual rate, which is found th, . e with the te 
nd . . to a minute. 7) oP — 5 (Fra ON „ 25 4 
Kren, in order to try the Ae 
dot fouthern-magnetie point, according to ts rate of 
bs revolution'it muſt have been, at the beginning of 
12 che deluge of Ogyges, near the meridian of Athens: 
y eaſt lengitude from Greemi ich, and in 275 it 
5 was 140 Saſt by calculation and che tables: 
FE We have 14 4 1 16; and the: degrees round 
rds the globe 360 116 244 for the number run 
een Y fince the deluge of Ogyges. Then from the bes 
9 55 ginning of this deluge, before Christ, 17 ** 
796 1 3700 years; then as 244 e: 360 
"lh 459 years, which agrees exactly with the 
J to tables and calculation in the laſt chapter, and 1 
. hope none will i imagine an inconfiſtency with the 
Ni > BY dignity of the Deity, in acting by {ccondary 
the BY <>uſcs in this cafe, as "well av many others. 8 
nere Diodorus Siculus, in his fifth book, "ves. an 
7720 antient ſtory, current among the Samothracidns, 
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point in 17 90 is 80 weſt from the ſame meridian. 


Cen 


.gromds: of its iſlands, + when the Euxine ſea 
tilt; broke open the 
pont, and drowned: all che adjacent coun: 
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3 Many of the 8 ſeem "tot Tb that the 


account of the great iſland of Atlantis, mentioned 
by. the. antients, is not alto geth! er fabulous, and, 
chat América agtees to the 0 ſcription thereof; 
it is reported to haye ſunk under Water, at a 
me anſwerable to the two ma gnetic points 
eng! in conjunction on this ſide br the world. 
ne moſt diſtinct acedunt of this extenſive bun- 
Try is mentioned in the Timac us of Plato, accor- 
Hing to the following abridgement. The Atlantis 
l z large iſland in the Weſtern Ocean, ſituated: 
ore or oppoſite to the Straits of Gades (or- Ga- 


diz near Jibraltar.) Out of this iſland there 


paſlage into ſome others, which day 
near: a large: continent exceeding. in greatneſs all 


Hurope and Alia, . Neptune ſettled in this aſland, 


{from whoſe: ſon Atlas its name was: derived) 
and divided it among his ten ſons. To the 
el fell the extremity of the iſland called 


 Gadir, which, in the language of the: country, 


| Gegnifies fertile, or abundant in ſheep. At length, 
the! ifland:ſunk under water, and for a long time 


afterwards the: 0 4 hereabouts Was full of racks 
and ſhelves. 1 D | 
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2 A8 the iſthmus of; Darien is o 3 
perhaps South America itſelf was the iſland of 
Atlantis, _ N a nothing leſs than 


"How 8 great deluge a 
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that great continent deſcribed cby Plato. 
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true chat petrified ſea ſhells are often found in 
layers/ an high gronnd, and the natfues of this 


country habe a tradition of its being ovrflowed . 


Lewis Evans, in a note in his firſt map of the 


American colonies, declares, we have glaring 


marks of à deluge im America of a more recet 


date than thoſe of the old world. Nay, Thomas 


| Jefferſon, Elq; the Secretary of State, in his 


notes on Virginia, and Charles Thomſon, Eſq; 
late Secretary of Congreſs; in an appendix theres 
to, both give us very pertinent and entertaining 
remarks oni this ſubject. General Lincoln, like». 
wiſe, in a letter to the Preſident of the Unive 


publiſhed in the Memoirs of the American Aca- 
demy of Arts, makes ſome ingenious obſerva 
tions pointing the ſame way. To theſe ſevelal 
valuable works. I muſt beg leave to refer. 


Since the Settlement of North-America, by 
Europeans, it is manifeſt that the ſea has made 
conſiderable encroachments on the land; on the 


eaſtern coaſt of this country 2 multitude of evi» 


dences are viſible, which agree with this hypo- 
theſis; as in Nova-Scotia the ſtumps of trees are 
ſeen twenty feet below the common high water 
mark. On the banks of Delaware river, lives a 
poor old illiterate man, who has diſtinguiſhed the 
higheſt tide which has happened every year for 
many years, by a notch on a tree near the ſhore ; 
he has continued his obſervations, until his marks 
have mounted one. above another in a ſurpriſing - 
manner; and ſome men are ſtill living in Dela» - 
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HAVE u „„ and immediately commu 
[ nicated its — a member of the Academy.“ He told me they we 
received the other copy 11651098 mote memorial, which'you derer to have ſent 
your id 


through another channel ; eas were not conveyed . as 
to enable them to decide on their merit; 1 that they na made an 
entry on their Journals, p .tazyou the claim to the or iginal idea. A 


far as we can conjecture it here, we imagine you make a table of variations of 
the needle, for all the different meridians whatever. To oply this table to 
| hes ia a voyage between America and Europe, —ſuppoſe the variation to ins 
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accurate method of finding the variation of the place; ad, an inſtrument, 
ſo perfect as that 3 e arm it ſhall repreſent 160 miles) it ſhall 
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eee a * hope, &. chat . TIO e increaſe INN your 
abours, - | | 
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inſirument at pre gives 2 », Which probably is ufficientl 
for your parpolez preſent (ey, 
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IF AM commanded, by the s g F Delegates, to robin you | 
their thanks, for. your communication and an of your ideas, re- 8 
lative to the principles of ma a pleas, ar and their application in x Be the | Hz 
| Syrecys ohfend; cond * return yon the thanks © ouſe | A 

MER. © Lam; &c. 7 +6 + THONAS C. 1 EK. wh 
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AO cena .. ͤ of Tongleade Ar. 
12 the 8h of this month, to lay before them the memorial you ſome" time | = 
ſince tran\mitted to me; Rating, that you have diſcovered certain fixed prin- 1 
_ ciples in magnetiſm, which wall aſcertain, to a great preciſion, the longitude tine 
of places. in all parts of the globe, &.: 484 Fam directed to acquaint'you, | 46 
— Board have the ſub;e&@ ner of ye ela oo ther Grimes conſideration 4 1. 
will take an ef 3223 o their ſenti | 6 
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FAVE 3 out letter, with the encloſed addreſs, and preſented 
the letter to the 3 Society, who defired their thanks to be returned 
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LETTER vi. 
Ln tis American Miner end Pinner uu France. 
e 9 Pais, Ser. 18th, 2209. 


1 Aly deb > l of the 5 of May. 1 had before re- 
W anti anſwe the firſt letter you wrote me; but the ſecond, 
ich you mention to have written, never came to hand. I have ſent to 
of the Academy of Sciences the t printed paper encloſed in 

hab laſt. I aſked it the ſame time the authenticated & copy, which you 
deſired, of the entry on their Journals, relative to your former communica- 
tions to them. This 1 no enclofe to you, as I received it from the Mar- 
quis de Condorcet, their Secretary. Being about to leave this country, on a 
vifit to my on, 1 ſhall be in 1 perhaps meeting you ſome where in 
my tour; and of expreſſing to you, rſon, my readmeſs, on all occa- 


5 ſions, to: be uſeful to you, in the buf now in” - and the ſentiments | 


rien eee 
S Your moſt odedicm humble ſervant, 
ee JEFFERSON. 


Aer ery make Jr of the Rl deny of ics hve mv 


+4 La lettrede M. Churchman, de Philadelphie, ſur la variation de Faiman, 
a A et6 luc à Academic des Sciences de Paris, le 16 Juin, 1787. 
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RECEIVED, in due os: your very eſtcemed favour of 19th April, 
Wh 3 rinted addrefs mentioned therein, which 1 with Hem plea- 
e my worthy friend, Profeſſor Van Sw inden, who obſerva- 
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$ thereon you will have in the encloſed remarks from hi 0 French 
2011 Na? = 8. works hg alludes ta, I forward in a packet, by this con- Fe 
| . to Mr. George Mead, of your city, to be delivered to yon; and 1 
fincerely wilhing they may prove to your Jatisſaction. I zm, with every dif. i 
poſſtion to render you the uſeful or agreeable offices in LY, *. very 


n Li | Too moſt obedient bumble ſervant, 5 N 
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Bavière; des Socictes de H & d' Utrecht; Membre Conſu 
de la Secitte de Phyh que ex erimentale de Rotterdam, & de la Societe 

de Medicine de la Heye! 5 eee * Ae . e by 
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obſervations made 2a are deficient; not . 
eee i oy at Re io non dar thy er 
; TY able error with re ks bird fox Kaſt-Indiamen, of our merchant- 
men, and even on board of ſeveral of our men of wary namely: ay; ee eee 
vatiog of the fun af its 71 ng or tting, the very moment its centre appear hag rag are 
horizon; then they compute its, oktave, or occale amplitude, whence they e wy 
declination. But when the fan's centre ſeems to be in the horizon; Pare, is really gg 
under it: and 0. tie arch contained between the needle and the appa ere and th 
centre, is not the arch contained between the needle and the true centre, and 
more or leſs to He caf or weſt, than is ſuppoſed i in the calculation. This error, that 
cou'd be ſo eaſily correfed, 3 ometimes to two degrees, being one while ad- 


ditional, another Nn - thoſe means, the declination fat in their 
Journals 16 alway their obſervation be right; looked over 
tity of 1 x Pe 0 6 1 797 
ſaid, that the declina 8 mplitude is al | 


"And ee, r, though any 700 1 it is hs alba: in 
great importance e elſe the laws that 925 
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| Report of a Committt of Congreſs, which was gubiſied in the Journal,” © 


4 - | In the Houſe of Repreſentatives ofthe United States, 


Monday, 20th April, 1789. 


R. Tucker reported, from the Co mamittee to whom . 
petitions of John Churchman and * David Ramſay, — that the Com- 


| mittee had, according to order, had the ſaid petitions under their conſidera- 


tion, and agreed to report thereupon; which he delivered in at the Clerk's 
table, . here the ſame was twice read, and debated by clauſes, the firſt 


cloſet ON words following,—to wit, 


4 The Commit:ee have conferred wh Mr. Churchman, and find he has 
made many calculations, which tend to eſtabliſh his poſition, that ww are 
two magnetic points, which give: diret᷑tion to the needle. That, n this 
doctrine, he has endeavouted to aſcertain, from'a given latitude, To given 
variation, what muſt be the longitude of the place; and, having applied his 

in Choke Voyages, basfound the reſult to cor. 
reſpond, with confiderable accuracy, with the 1 facts, as far as they could 
be determined by the reckaning of the ſhip! That he e to which 


| Mr. Churchman's labours are directed, i is, coufeſſedly, of very 112 1 | 
tancez-and-his ideas on the ſabje& appear to be ingegious; 
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the angles which are made by the interſeftion of the 
and the magnetic meridians, in different parts of the earth. That be ja alſo. | 
ns Sew . 


4 magnetic dee That the committee are of opinion, that ſuch 
ö — * and that a law ſhould paſs to ſecure to Mr, Church- 


man, for a term of years, the excluſive pecuniary emolument to be derived 
_ the publication of theſe ſeveral ag ane e e tat and, on 
the queſtion put thereupon, agreed to, by the 
rde ee in the words following,—to wit! „ With relpett to 


"the voyage JOE. by Mr. Churchman, to Baffin's Bay, the Committee are 


cautious of recommending, in the preſent d ſtate bee. a 
„ n of a meaſure, which would attended with conſidera 
are of opinion, that, at a future day; if Mr. Church< 


N Nee it would be proper 


to give farther goa to his ingenuity,”—was again read; . mm on 


- a motion made, ordered to lie on the table. 


On motion, ordered. That a bill or bills be b in, making a gene- 
ral proviſion for ſecuring to authors and inventors the — right to er 
reſpective writings and diſcoveries; and that Mr 9 5 Cadwalla- . 
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